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Laser beam shaping using single aspheric lens system

LI Ming-wei, YU Xiao-chen, PAN Yi-si,HU Jia-sheng

(School of Information and communication Engineering, Dalian University of Technology , Dalian 116024 , China)

Abstract: Based on the Galileo aspheric lens beam shaping system, a single aspheric lens beam shaping system for
TEA CO, lasers is designed. The optical design is based on geometrical optics, and the differen-tial equations ex-
pressing conservation are solved by using energy law and constant optical path length con-dition. By the Romberg nu-
merical integrating algorithm and the method of the nonlinear least square, the sags of aspheric surfaces are obtained.
The system’ s performance is optimized using the optical design soft-ware ZEMAX, and the simulation result shows
that the optical path difference( OPD) of the flat-top output is +0. 01 X\, the peak-valley wavefront error is 0. 0002 X,
which proves it being collimated. The simpler sys-tem avoids the disadvantages of large volume and difficulty in ad-
justment of traditional Galileo system, and makes itself easy to process and adjust.

Key words : laser optics ; beam shaping ; aspheric lens ;flat-top beam

=

A

Vol. 43 ,No.9
September,2013

P8, TS B, A =S DG il e 2 . A DI

TEVE 2 WOEEOR B R G, SR i o i
BRI Ar BO R Ko RO, oA
H AR E TR RE R A 2 )b B R 30T 0 A (sl AL v
orAE) o FEARZAR LU, AN AL B | O bR
NI A {5 BAT A A5 SUBAR 2R MO R RE R 22 2
SIO3A o RGN iR W A7 e 2 JGT- T A7 1) '
FE AR AR B TN A OE A I R G5 i
(91 T 3 B O R O R L4 < AR Bk 1 %
BAHRIL R, B Bl 5 B RS, Tt

BT AR BR G2 R G BRI .

Frieden'? Kreuzer* 2331 F 1965 4F 1969 4F 47
WX T RE A A ELA SO R OO, AR
FRJER AT LA A FL A R BRI R B 7 R 2 R AT

ESTH:EXA KBS T H (No. 60877003 ) ; 1L T4
(R RETE 1 0 A W I H (No. LS2010037) %),

FEE R I (1957 - ) 3B, 302, WF5E 07 1) A OL I BOR B e
o E-mail:dlutcc@ dlut. edu. cn

¥ HEA:2013-01-22



e 5 4 Ah No.9 2013

ZEWIRAE AR BRI A LS RO R 1003

A8 B EE T Y A I EHAR KT B R i
FEA AR BRI S AR W IRXERY , 2 A AT REM . I
Ja PSS N GO R I A T — RS M, Sha-
fer'*" S R FH WS £ B 11 B AR B 41 v 0 JE Bk
THT B4, AELIX b Al 23 5% i it DG SR BT & o Hoffnagle
Fil Jefferson™™ i i 5 41 4% g - 25 #40; Evans A
Shealy ' Fil FF} = A 3K [ ¥ 28 47 3 R B R 41, #7E—
EFEE ERER T RIE RGERHRIMEMER . B R T)
#t45 , Magneto rheological figuring( MRF) 7' $ A 14 3%
L ARG A RE T4 3 THD R A St I i) P A5 )
LA KGR Y 2 TEDREURE B, FLIN TANA% SE 5 38, i L
i B B AL 52 B (s R 5K, Sy R TR sk w7 4
TIHOCARIE S T A LA

AR SCHE T A g 2 3K 1 2 B 4 R T B, ]
FHRE RSP E BRI SRR A5 1, HE S 1 B AR BR T
BEGOCH I R GBI RL, F4 0 2% 5 2
FTEA CO, HOGE & ORI EIE ., 72 AL A
b RADCF BT R ZEMAX X AR S B AT
oA, 15 FLSE B 25 SRR B AR BT J7 58 AT LAGK 2
BIE BiR. n, 4G HETRESN L L ZKF, 7
B 1B A R S BR AT A IR B TR AR 2530
BN ARG AR BT BB 45 R
2 BERGIZITRE

FEAFI S X AR BRI B BRI R G, 56—
AR RR T 75 55 K R 4 W) 20 A, DG SR 7E B Ik
AL (5 R B BEAL ) S T00 70 A1 5 28 — R AFBR i B2
XOCHCERE EL, LA DG LR BEUS Iy B R AL 46 21 JC 55
o NIUNEIE RS, AR AR e, A
SO B AR 3K T 25 5 i Je 2 11 20 AR LA B 2
GERAT G W R BB, R S BN G R i ST A RITE L, i3
BRaSHanE 1 frs .

7 .-
\y b,

>
>

Air 0,71

Y

K1 R AERREE R R S

Fig. 1 laser beam shaping system with single aspheric lens
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Fig. 3 X-cross of beam irradiance( a) input Gaussian beam

(b) output beam the gray scale of beam energy distribution

(¢)input Gaussian beam( d) output beam
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